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* 'NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n-the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The measuring method of the dioxin which gives a dioxin component to a high-speed solvent extraction 
method from the sample for analysis, carries out simple clean-up processing of the extract subsequently 
obtained, and is characterized by measuring dioxin by immunoassay per [ which was obtained ] sample. 
[Claim 2] Simple clean-up processing is an approach according to claim 1 characterized by using a multilayer 
silica gel column chromatography and an alumina column chromatography. 

[Claim 3] A multilayer silica gel column chromatography is an approach according to claim 2 characterized by 
being what performed using a multilayer bulking agent packed column. 

[Claim 4] An alumina column chromatography is an approach according to claim 2 characterized by being what 
performed using a multilayer bulking agent packed column. 

[Claim 5] The approach according to claim 3 or 4 characterized by being that by which the filter is arranged in 
the format that a multilayer bulking agent packed column is the format which sandwiches a bulking agent layer, 
and fixes migration of this bulking agent layer to prevention or this column substantially. 

[Claim 6] The approach according to claim 5 characterized by these filters being a quartz fiber filter and/or a 
glass fiber filter. 

[Claim 7] A multilayer bulking agent packed column is the approach of any 1 publication of claims 3~6 
characterized by being the thing of a disposable type. 

[Claim 8] (A) The high-speed solvent extraction equipment for extracting a dioxin component from the sample for 
analysis, and (B) The multilayer silica gel column for carrying out simple clean-up processing of the extract 
obtained by this extractor, an alumina column, and (C) Dioxin measuring device characterized by having 
equipment for carrying out immunological measurement of this sample by which simple clean-up processing was 
carried out. 

[Claim 9] The gaging system of the dioxin which extracts a dioxin component from the sample for analysis with a 
high-speed solvent extraction method, carries out simple clean-up processing of the obtained extract, and is 
characterized by measuring the sample obtained next by immunoassay. 

[Claim 10] The system according to claim 9 characterized by using the multilayer bulking agent packed column 
packed beforehand for simple clean-up processing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the dioxin and/or polychlorinated biphenyl in smoke eliminating, exhaust 
gas, wastewater, incinerated ash, trash, soil, food, animals and plants, etc. (PCB kind) Concentration can be 
measured simply and quickly and it is related with the equipment and this gaging system the analysis measuring 
method which also makes possible the quantum which the actuation is also simple, is exact, and can trust it still 
more cheaply, and for it. 
[0002] 

[Description of the Prior Art] Dioxin has been the exact analysis measurement and the technical problem that a 
quantum is big, as an environmental pollutant. With incineration of dust, it is contained during smoke eliminating or 
dioxin is not only the pollutants which were being mixed in agricultural chemicals etc., but it poses a problem with 
big existing in still more various trash, such as incinerated ash, and polluting water, atmospheric air, and soil. 
Dioxin is the social-problem-ized compounds serious as what gives not only the body but a large operation 
harmful to animals and plants as environmental hormone, and also destroys natural environment. Therefore, 
although the dioxin's existence gestalt is various, the quantum of the dioxin which existing in a minute amount is 
also exact, and it can trust from producing big problems — toxicity is strong — is needed. The dioxin set as the 
object of regulation in Japan although generally called dioxin is Pori chlorination dibenzo dioxin. (PCDD) 
Polychlorinated dibenzofuran (PCDF) They are some isomers. At PCDD, an isomer is 135 in 75 and PCDF. There 
is an isomer. Moreover, in the West, it is 209. Polychlorinated biphenyl with an isomer (PCB) About 1 2 strong 
toxic kinds, it was called coplanar [ PCB ] (Co-PCB) also in some, and has included in dioxin. In order to express 
the concentration of dioxin, it is usually 2, 3 and 7 with the strongest toxicity, and 8-tetra-chloro dibenzo. -p- 
dioxin (2, 3, 7, 8-TCDD) Equivalence toxicity concentration converted into toxicity (TEQ) It is shown. 
[0003] 

[Problem(s) to be Solved by the Invention] Although measurement and analysis of dioxin and/or PCBs are the 
separation quantitative analyses of a super-minute amount fundamentally, strict quality control is required. 
Moreover, compaction of analysis time amount, automation, and a cost cut are also important technical problems. 
It becomes measurement and analysis of dioxin and/or PCBs from the third process which carries out the 
analysis quantum of the second process which separates the first process which mainly extracts dioxin and/or 
PCBs from a sample (sample) using a solvent, the matter contained in an extract, dioxin, and/or PCBs and the 
dioxin which were separated, and/or the PCBs. It not only uses reagents, such as a lot of solvents, but in the 
case of a general Soxhlet extraction, in this, a solid sample takes 16 hours or more to extract time amount by the 
extract (the first process) of the dioxin as pretreatment of a sample, and/or PCBs. The extract which usually 
requires these 16 hours or more is performed by dividing on the 2nd, and when it combines with the processing 
which removes a solvent, serious long duration will be required. As dioxin was described above, although the 
gestalt of the sample is various, since it is separation analysis actuation of a super-minute amount, it needs very 
complicated actuation as there is nothing with how often also from the solvent used for the device which avoids 
adhesion in a container wall, waste fluid, or extract processing and recovery processing must be carried out. 
Furthermore, if the dioxin in exhaust gas, wastewater, soil, incinerated ash, etc. tends to be analyzed and it is 
going to show the concentration, each of the isomer of dioxin which poses a problem must be measured and 
integrated. At the third process, it is usually gas chromatograph-mass spectrometer. (GC-MS) Although it is 
used, in order to analyze dioxin for every isomer, it is the GC-MS. The measurement can be performed only using 
the thing of a high resolution. High-resolution GC-MS which can analyze dioxin It is very expensive and is about 
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100 in Japan. The present condition is only carrying out base extent spread. Moreover, the GC-MS There are 
measurement to be used and a problem that it analyzes if not based on a person with specific skill, and results 
cannot be achieved. 
[0004] 

[Means for Solving the Problem] The dioxin which may be contained in them for various samples, and/or PCBs 
reach to an extreme. A minute amount by quick and low cost As a result of taking lessons from the approach of 
giving a reliable result and advancing research wholeheartedly, dioxin and/or PCBs are extracted from a sample 
(sample) using a solvent (the first process). In the measuring method of the dioxin it is incomparable from 
separating the matter, the dioxin, and/or PCBs which are contained in an extract (the second process), and 
carrying out the analysis quantum of the dioxin and/or PCBs which were separated (the third process), and/or 
PCBs By adopting simple clean-up processing as a high-speed solvent extraction method and the second 
process, and adopting immunoassay as the third process as the first process, it found out that the outstanding 
advantage was acquired and this invention was completed. 

[0005] Namely, this invention [1] Measuring method of the dioxin which gives a dioxin component to a high-speed 
solvent extraction method from the sample for analysis, carries out simple clean-up processing of the extract 
subsequently obtained, and is characterized by measuring dioxin by immunoassay per [ which was obtained ] 
sample; 

[2] Simple clean-up processing is the approach of the above-mentioned [1] publication characterized by using a 
multilayer silica gel column chromatography and an alumina column chromatography.; 
[3] A multilayer silica gel column chromatography is approach [ of the above-mentioned [2] publication 
characterized by being what performed using a multilayer bulking agent packed column ]; [4]. An alumina column 
chromatography is the approach of the above-mentioned [2] publication characterized by being what performed 
using a multilayer bulking agent packed column.; 

[5] Approach the above [3] characterized by being that by which the filter is arranged in the format that a 
multilayer bulking agent packed column is the format which sandwiches a bulking agent layer, and fixes migration 
of this bulking agent layer to prevention or this column substantially, or given in [4]; 

[0006] [6] The approach of the above-mentioned [5] publication characterized by these filters being a quartz 
fiber filter and/or a glass fiber filter; 

[7] A multilayer bulking agent packed column is the approach of any 1 publication of above-mentioned [3]- [6] 
characterized by being the thing of a disposable type.; 

[8] (A) The high-speed solvent extraction equipment for extracting a dioxin component from the sample for 
analysis, and (B) The multilayer silica gel column for carrying out simple clean-up processing of the extract 
obtained by this extractor, an alumina column, and (C) Dioxin measuring device characterized by having 
equipment for carrying out immunological measurement of this sample by which simple clean-up processing was 
carried out; 

[9] gaging-system [ of the dioxin which extracts a dioxin component from the sample for analysis with a high- 
speed solvent extraction method, carries out simple clean-up processing of the obtained extract, and is 
characterized by to measure the sample obtained next by immunoassay ];, and [10] The system of the above- 
mentioned [9] publication characterized by to use the multilayer bulking agent packed column packed beforehand 
for simple clean-up processing offers. 

[0007] Probably, the purpose of others of this invention, the description, excellency, and its viewpoint that it has 
will be clearer to this contractor than the following publications. However, please understand that the publication 
of this specification including the following publications and the publication of a concrete example etc. is what 
shows the desirable mode of this invention and is shown only for explanation. Probably, it will be easily clear to 
this contractor by the knowledge from the parts of the following publications and others of this specification to 
make various change and/or alterations (or qualification) by the intention of this invention indicated on these 
specifications and within the limits. All the patent reference and bibliographies that are quoted on these 
specifications are quoted for the purpose of explanation, and as some of these specifications, they include the 
contents here and should be interpreted. 
[0008] 

[Embodiment of the Invention] Generally it is high-speed solvent extraction as the inside of this specification, and 
"a high-speed solvent extraction method". (AcceleratedSolvent Extraction; ASE) By the approach called From 
the sample with which the eel was filled up, an organic solvent The elevated temperature more than the boiling 
point (For example, 50-200 **) It is the approach of extracting quickly under the conditions of /high pressure (for 
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example, 1500 - 2000 psi = about 105-141 kgf/cm2, however 1 psi = about 0.070307 kgf/cm2). this ASE a 
technique — **************** No. 5,843,311 (USP No.5,843,31 1) the [ international public presentation ] — it 
can carry out by the same approach or the changing method substantially with the approach given in reference or 
them which were quoted an approach given in a No. 95/34360 specification (WO 95/34360) etc., or there (the 
publication in them is included in the indication of this specification by referring to it) . the equipment which 
furthermore fitted ASE — **************** No. 5,785,856 (USP No.5, 785,856) **************** No. 
5,647,976 (USP No. 5,647, 976) (they are [ equipment given in reference, the approach or them which were quoted 
equipment given in these reference etc., and there / its / operation or there /, and ] the same equipment and an 
approach (equipment and the approach which were changed) substantially) There is an indication. It contains. If it 
is this contractor, selection use can also be carried out suitably (the publication in this reference is included in 
the indication of this specification by referring to it). . 

[0009] this invention is followed — Co-PCB the included dioxin — a sample to ASE In order to extract by law, it 
is desirable to carry out on the following conditions, first — although extract temperature is based also on the 
extract organic solvent to be used — usually — the elevated temperature more than the boiling point of a use 
solvent, for example, 80-250 **, — it is — more — desirable — You may be 100-200 **. By the case where 
toluene or 5 % acetic-acid content toluene is used as an extracting solvent in a typical example, extract 
operation can be preferably carried out in 150 - 200 **, and extract operation can be preferably carried out in 
150 ** by the case where an acetone is used as an extracting solvent. When decomposition of a request 
component needs to be avoided, low temperature is chosen suitably. Although based also on the extract organic 
solvent to be used as a pressure at the time of an extract, it is usually 80 - 250 kgf/cm2. For example, 100 - 200 
kgf/cm2 It can be used preferably and is 130 - 150 kgf/cm2 as a typical extract pressure. It is desirable. As an 
extracting solvent, since the dioxin which includes Co-PCB, for example is lipophilicity, it is desirable to use an 
organic solvent. Although the solvent which mixed the organic solvent with the miscibility of toluene, benzene, an 
acetone, or an acetic acid to them as a typical extracting solvent, for example is mentioned, the thing of 
advantageous description can be used in this invention, choosing it suitably, without being limited to these. 
Moreover, the extracting solvent also needs to enable it to treat a sample for measurement of the dioxin by next 
immunoassay in an aquosity medium, and since the processing converted into the solvent suitable for this is 
needed, it chooses the solvent suitable for this, also performing extract processing to one sample repeatedly — 
possible — for example, — 1 or two or more cycles are applicable. Suitably, it is 2. Or 3 Although extract 
processing of a cycle is performed, the number of cycles can be fluctuated suitably. 

[0010] ASE According to each sample, beforehand, law can conduct an experiment etc. and can determine the 
optimal extraction condition, for example, the class of solvent, extract temperature, extract time amount, an 
extract pressure, an extract cycle, etc. ASE The equipment to perform is CPU. And you may have the computer 
which carried memory, and according to the program decided beforehand, such equipment can be set up so that 
the optimal extract can be performed. Moreover, this equipment is possible also for changing an extraction 
condition for each sample of every, for example, enables full operation of 24 hours while it can automate the 
actuation. By using such equipment, it becomes possible to attain sharply the simplification of compaction of time 
amount, extensive processing, and actuation, low-cost-izing, and laborsaving. high-speed solvent extraction 
equipment — die ONEKUSU (Dionex Corporation, CA, USA) from — it can obtain, and although what carried out 
program control of the necessary processing to the automation list can use it preferably, if it becomes, there will 
be especially nothing from which an advantageous advantage is acquired according to this invention and that is 
limited. When moisture exists by soil, an organism origin sample, etc., extracting, after carrying out moisture 
removal or processing with a water-soluble solvent, or adding a thing device can also be adopted as arbitration. 
Moreover, an extracting solvent may be chosen and a specific component may be alternatively extracted to 
arbitration. Moreover, when dioxin needs to be extracted also from the interior of a sample, processing with a 
hydrochloric acid etc. in advance is also possible. 

[001 1] Measurement and analysis of dioxin and/or PCBs are the separation quantitative analyses of a super- 
minute amount fundamentally, and while strict quality control is required, it is a technical problem also with 
important compaction of analysis time amount, automation, and cost cut. It not only uses reagents, such as a lot 
of solvents, but in the case of a general Soxhlet extraction, in this, a solid sample takes 16 hours or more to 
extract time amount by the extract of the dioxin as pretreatment of a sample, and/or PCBs. The extract which 
usually requires these 16 hours or more is performed by dividing on the 2nd. On the other hand, for example, 
even if it requires a long time more, it can be made to complete even in about at most 4 hours for 30 minutes to 
about 2 hours according to the above-mentioned high-speed solvent extraction method. That is, even if it 
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requires for an extract by this invention for about 2 hours, extract time amount is 8 about 1/. It can be sharply 
shortened to extent. 

[0012] Abundance of dioxin when organic substances, such as a variety of organic compounds, generally exist in 
an environmental sample, and/or PCBs ppb-ppq It is necessary to remove the compound which has active 
jamming or effect on analysis of dioxin as much as possible, suppressing loss of dioxin and/or PCBs as much as 
possible, in order to perform positive measurement, since it is ultralow volume called order. Also for this reason, 
clean-up actuation is very important. There are not few compounds which much organic substance exists in a 
specimen and block analysis of dioxin. The abundance of an aromatic series component is high concentration 
overwhelmingly as compared with dioxin, and the effect on analysis is especially large. Then, although processing 
by the sulfuric acid was added for the purpose except such an active jamming component etc. As what gathered 
the working efficiency and considered the safety of an activity etc. further as what is replaced with it Moreover, 
in order to eliminate this since analysis of a predetermined dioxin component is blocked greatly if it analyzes 
containing the sulfur of a simple substance etc. in incinerated ash, or a part of sludge and others, and not 
removing this sulfur, As a thing in which processing by the silver nitrate is also possible to coincidence, 
processing by the multilayer silica gel column chromatography is made. In this multilayer silica gel column 
chromatography, the device silica gel column processing aiming at the removal of a strong polar substance 
included in a sample solution is made by whose coincidence is also usually made. 

[0013] Next, alumina column chromatography processing of this sample by which multilayer silica gel column 
chromatography processing was carried out is carried out. For the removing-the interfering substance which lives 
together in such extract purpose For example, a silica gel column given in "** and a dioxin measurement manual 
(resource environmental cure separate volume volume [ 34th ] No. 13)", How to make the interfering substance 
which lives together combining a multilayer silica gel column or an alumina column stick to a bulking agent, and to 
remove it, "PCB processing technical guidebook (edit foundation Japan Industrial Waste Management Foundation 
— ) Issue It uses combining the silica gel column of Gyosei", a multilayer silica gel column, an alumina column, a 
FUROJIRIRU column, an activated carbon column, etc., and the method of making the interfering substance 
which lives together stick to a bulking agent, and removing it etc. is mentioned. By the way, although glass is used 
For the column quality of the material, and silica wool is used for a column outlet by the above-mentioned 
approach in order to prevent the outflow of a bulking agent, the silica wool or the filter for neither a quartz fiber 
Filter nor a glass fiber filter being used, and preventing migration and mixing of a bulking agent at the boundary 
part or the topmost part of a bulking agent are not used. Again. In order to adjust the rate of flow, the column 
which equipped the column outlet with the cock is used, and it is the rate of flow 2.5 mL/It is adjusting to the 
part. However, such conventional dioxin and conventional PCB Since the measure for migration prevention of a 
bulking agent is not taken, a bulking agent will leak or the column for carrying out clean-up of the kind etc. will be 
mixed, if a column is sideways carried out after restoration or it falls. It is dioxin and PCB that the measure for 
migration prevention of this bulking agent is not taken, if adhesives, a plastics presser foot, etc. are used in order 
to fix a filter and silica wool in a column. It is because a kind sticks to it and exact measurement becomes 
impossible. For this reason, since a column cannot be filled up with a bulking agent and cannot move it to 
somewhere else before use from the location with which it was filled up, it cannot usually perform use in the 
location which cannot perform column restoration of a sample extraction location etc. 

[0014] In the desirable mode according to this invention, the column with which it is the format which sandwiches 
a bulking agent layer, and the filter is arranged in the format which fixes migration of this bulking agent layer to 
prevention or this column substantially is used. That is, the rate of flow can be adjusted by holding a bulking 
agent in a column by adjusting the number of sheets of the filter which can manufacture a movable column also 
after restoration of a bulking agent, and is inserted by fixing a filter to a column according to the frictional force 
of the outer wall of a column, and a filter deep pool. This column is a multilayer bulking agent packed column 
characterized by putting in the filter which is the configuration same at the boundary part and/or the topmost 
part of the outlet of a column, and a bulking agent as the cross section of a column, and can be fixed in a column 
according to frictional force with a filter deep pool with a column wall, and preventing migration of a bulking agent 
in the open column filled up with two or more sorts of bulking agents in the shape of a layer. Although an open 
column is used for this column, glass, a quartz, stainless steel, and a fluororesin can be used for it as a material 
of the outer case of an open column. Among these, a desirable thing is dioxin and PCB. It is glass which does not 
almost have adsorption of a kind etc. As a cross-section configuration of an open column, the thing of arbitration 
can be used according to applications, such as circular, an ellipse form, a square, and a triangle. Among these, the 
desirable thing is easy to process it and is circular. These open columns can make easy to extract the solution 
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which passed the column by making the path of an outlet thin. The size and die length of an open column can be 
set as arbitration according to the amount of the bulking agent with which it is filled up. When the amount of a 
bulking agent is the same, the pressure loss of the liquid passed, so that the size of a column becomes thick 
becomes small, the rate of flow becomes early, if it is conversely made thin, pressure loss will become large and 
the j°ate of flow will become slow. Moreover, since pressure loss changes also with the particle diameter and 
consistencies of a bulking agent, the size of a column can be set up so that it may become the rate of flow for 
which are most suitable. In the amount of the bulking agent of the usual clean-up column, it is bore 5 mm to 30 
mm.* With the column of a circular cross section, die length is 5 cm to 30 cm. A column can be used. 
[0015] As a bulking agent, they are dioxin and PCB. Since the interfering substance which lives together in the 
extract which was extracted and was obtained out of the sample in order to measure difficulty resolvability 
compounds, such as a kind, is removed, the bulking agent for clean-up can be used. For example, dioxin and PCB 
As a multilayer column for kind measurement "** and a dioxin measurement manual (resource environmental 
cure separate volume volume [ 34th ] No. 13)" or "PCB processing technical guidebook (edit foundation Japan 
Industrial Waste Management Foundation — ) Issue As indicated by Gyosei" From a column outlet side to 
SHIRIGAGERU 2% potassium-hydroxide covering silica gel, silica gel, 44% sulfuric-acid covering silica gel, The 
alumina column which carried out the laminating of the multilayer silica gel column and alumina which carried out- 
the laminating of 22% sulfuric-acid covering silica gel, silica gel, 10% silver-nitrate covering silica gel, and the 
sodium sulfate, and the sodium sulfate, The activated carbon column which carried out the laminating of activated 
carbon burying silica gel and the sodium sulfate, the silica gel column which carried out the laminating of silica gel 
and the sodium sulfate are raised. 

[0016] As the quality of the material of the filter used for this multilayer bulking agent packed column, a quartz 
fiber filter and a glass fiber filter are raised, the pore size which there is [ size ] no adsorption of dioxin, and it 
has [ size ] preferably the elasticity which produces moderate frictional force between a filter and a column outer 
case, and does not pass a bulking agent especially — having — **** — thickness 0.1 mm from — 1.5 mm — 
desirable — 0.2 mm from — 1.0 mm It is a quartz fiber filter. The filter made from plastics, such as nylon and a 
nitrocellulose, is dioxin and PCB. It is not desirable in order to adsorb measuring object matter, such as a kind. 
[0017] As a configuration of a filter, it is the same configuration as the configuration of the cross section of a 
column, and in order to strengthen frictional force between a filter and a column outer case and to stick it, a 
slightly larger thing than the cross section of a column is desirable. For example, a cross section is a bore. 9.5 
mm With a circular column, it is bore 10 mm. A circular filter is desirable and a cross section is bore 15 mm. With 
a circular column, it is bore 16 mm. A circular filter is desirable. As for a filter, it is indispensable to insert in the 
outlet of a column and the topmost part of a bulking agent, and it can insert it between bulking agents different if 
needed. By putting in a filter between bulking agents, mixing of a bulking agent can be prevented and denaturation 
by contact of a bulking agent can be prevented. The insertion number of sheets of a filter can be fluctuated in 
order to adjust the rate of flow of the liquid which passes a column. Since pressure loss becomes small so that 
the size of a column is thick and there are few amounts of a bulking agent, the rate of flow becomes early. In this 
case, the number of sheets of a filter is made to increase. On the contrary, since pressure loss becomes large so 
that the size of a column is thin and there are many amounts of a bulking agent, the rate of flow becomes slow. In 
this case, the number of sheets of a filter is decreased. The filter for adjusting the rate of flow can be inserted 
between the outlet of a column, the topmost part of a bulking agent, or a bulking agent. It is the desirable bulking 
agent topmost part with easy insertion. 

[0018] This column can be put in with desiccants and deoxidants, such as silica gel, into the sealed container or a 
bag after manufacture, and can raise shelf life. The cross section was shown in dra win g 1 about the example of 
the multilayer silica gel column in the desirable mode according to this invention. Moreover, the cross section was 
shown in drawing 2 about the example of the alumina column in the desirable mode according to this invention, 
the desirable voice of this this invention — according to the multilayer bulking agent packed column which can be 
set like, since a multilayer bulking agent packed column can be produced in large quantities and can be prepared 
beforehand, the production time amount of the column for processing of clean-up etc. can be saved, and the time 
amount needed for measurement through all processes can be reduced sharply. Moreover, since there are no 
turbulence and leakage of a packed bed even if it moves a column, it can be used, making it able to move to the 
location which cannot perform production of a column. Furthermore, by adjusting the number of sheets of the 
Filter inserted in a column, the rate of flow of the liquid dipped in a column can be adjusted, the equipment for 
adjusting a cock's etc. rate of flow to a column outlet [ as / in the conventional column ] becomes unnecessary, 
and a column can be produced cheaply. Moreover, when pouring sample liquid etc. in a column, since the filter 
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exists, there are also few possibilities of disturbing the first bulking agent layer etc., and more smooth and good 
clean-up processing can also be expected from the ability also of the rate of flow to be adjusted further. Since it 
became possible to pack a bulking agent in the shape of a layer beforehand by preventing migration of a bulking 
agent layer substantially or it has arranged the above-mentioned filter and held the bulking agent layer in the 
column The column which can automate the process which carries out the laminating of this bulking agent to the 
column one by one, and has uniform and predetermined engine performance and quality (conventionally) It carries 
out. the place of analysis measurement — business — the time — preparation — it was — since — a bulking 
agent — a multilayer — being filled up — a person — there was also a side face of being dependent on skill — 
moreover — since it is necessary to carry out the laminating of each bulking agent carefully — time amount and 
time and effort — starting — **** — it can manufacture cheaply in large quantities, attaining laborsaving. 
Therefore, it is possible to also raise the dependability of the data which can respond also to a lot of samples, 
become possible [ performing analysis measurement by low cost ], and are obtained. Although the used bulking 
agent had the problem about the reuse and abandonment conventionally since it might be polluted with dioxin By 
adopting the system of using a disposable type multilayer bulking agent packed column according to this invention 
Without being able to carry out analysis measurement and a used column taking out the contents in each 
laboratory etc., avoiding contamination of a laboratory etc. if possible For example, since it becomes possible to 
reproduce or abandonment process collectively after bringing together in a concentration garbage dump etc., it is 
advantageous also in respect of safety. 

[0019] "Immunoassay" has pointed out the technique of performing measurement which includes detection for 
analysis (ANARAITO), quality, and a quantum based on the measurement principle using an antigen-antibody 
reaction, detection, etc., among this specification. Co-PCB The technique which measures the included dioxin 
immunologically For example Kennel et al. and Chemosphere, 15 (9-12) : pp.2007-2010 (1986); Kennel et al., 
Toxicology and Applied Pharmacology, 82 : pp.256-263 (1986); **************** No. 4,798,807 (USP 
No.4,798,807); JP, 63-1 4691, A; — **************** No. 5,429,925 (USP No.5,429,925); — **************** 
No. 5,464,746 (USPNo.5,464,746); — **************** No. 5,538,852 (USP No.5,538,852);Watkins et al., 
Chemosphere, 19 (1-6) : pp.267-270; (1989) Stanker et al. and Chemosphere, 16 (8/9) : pp.1 635-1 639 (1987); 
Stanker et al., Toxicology, 45 : pp.229-243 (1987); Kennel et al., Chemosphere and 15(9-12): pp.2007-2010; (1986) 
The same approach and the changing method are substantially mentioned to **************** etc. with the 
approach given in reference or them which were quoted the approach of a publication, or there. No. 5,674,697 
(the publication in them by referring to it) (USP No.5, 674,697) It includes in the indication of this specification. 
Especially a monoclonal antibody given in the above-mentioned reference, the approach given in reference 
quoted an approach given in this reference or there or they, and the monoclonal antibody substantially obtained 
by the same approach or the changing method can use it suitably. What used the monoclonal antibody which has 
high singularity to 2, 3, 7, and 8-TCDD is mentioned especially preferably. 

[0020] Although an indicator is suitably used in immunoassay, it is the time amount decomposition fluorescence 
measuring-the strength of the light method (time resolved fluorescent spectroscopy) at this invention. The 
indicator according to a principle can be used suitably. The measuring method according to the principle of the 
time amount decomposition fluorescence measuring-the strength of the light method For example 
**************** No. 4,058,732 (USP No.4,058,732); — JP,62-1 8868, B; **************** No. 4,374,120 (USP 
No.4,374,120); — JP,57-1 861 70,A; JP,58-8783,A number official report; JP,59-68673,A; JP,61-87680,A; JP,61- 
200988,A number official report; JP,64-47952,A; ****** 64-500458 Number official report; JP,1-127957,A Official 
report; **************** No. 4,374,120 (USP No.4,374,120) It is indicated by the reference quoted a publication 
or there, etc. — They are applicable and also the same approach and the changing method are substantially 
mentioned with them (the publication in them is included in the indication of this specification by referring to it). . 
the time amount decomposition fluorescence measuring-the strength of the light method — rare earth elements 
— a lanthanide mentions more preferably — having — for example, — Eu (III), Tb, etc. can use the strong 
fluorescence of the chelate to form (III). 

[0021] In the concrete mode of immunological measurement according to this invention, it is the ** 1st 
reaction:anti-mouse IgG. Plastics well which combined the antibody (A) Dioxin content sample (sample) (B) and 
anti-dioxin monoclonal antibody (C) is put in and made to react. Then, [plastics well joint anti-mouse IgG The 
immune complex of antibody-anti-dioxin monoclonal antibody-dioxin] is formed. 

** The 2nd reaction : it is yaw ROPIUMU (Eu) indicator dioxin (D) to this immune complex. If it is made to react, 
an unreacted anti-dioxin monoclonal antibody and Eu indicator dioxin react, and it is the [plastics well joint anti- 
mouse IgG. The immune complex of antibody-anti-dioxin monoclonal antibody-Eu indicator dioxin] is formed. 
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** The 3rd reaction : enhancer (E) In addition, the amount of Eu in an immune complex is measured with a time 
amount decomposition fluorometry machine, and the amount of dioxin in a sample is read in the calibration curve 
beforehand created based on the acquired value. As a reagent suitable for this immunological measurement, high 
BURIZAIMU and the thing which can come to hand from the U.S. are mentioned, for example. The dioxin and/or 
PCB- by which especially the toxicity, such as 2, 3, 7, and 8-TCDD, etc. is made the problem, for example if this 
invention is followed The data for evaluation of a kind can be obtained by quick and easy technique in a short 
time. Moreover, there is an advantage that it can respond also to analysis measurement processing of many 
samples. It is the analysis and evaluation of the data (to acquisition of the data related to the toxicity etc., such 
as obtaining TEQ especially) further, without needing expensive measuring equipment in immunoassay at the 
measurement itself. GC-MS Exceptional skill is not necessarily required like and the advantage that the 
versatility that anyone can treat almost is high is also accepted. Moreover, what was known by this contractor 
may be made to suit this dioxin measurement as an immunological measuring device. Such equipment is CPU. 
And you may have the computer which carried memory, and according to the program decided beforehand, such 
equipment can be set up so that optimal measurement can be performed. Moreover, although what carried out 
program control of the necessary processing to the automation list can use it preferably, especially if it is also 
possible to change a Measuring condition for each sample of every, and an advantageous advantage is acquired 
according to this invention, this equipment will not be limited while the actuation is automatable. The first process 
which extracts dioxin and/or PCBs from a sample (sample) using a solvent in this invention, The second process 
which separates the matter, the dioxin, and/or PCBs which are contained in an extract, It is in the measuring 
method of the dioxin it is incomparable from a series of processes including the third process which carries out 
the analysis quantum of the dioxin and/or PCBs which were separated, and/or PCBs. The advantage according 
to rank with quick realizable measurement simple also as the whole is acquired by adopting each means which 
has an advantage, respectively and applying as a system which made it one. The result (result with high 
functionality) which is not different from a conventional method (the regulating method), or is equal to it can be 
obtained using immunoassay. 
[0022] 

[Example] Although an example is hung up over below and this invention is explained concretely, this example is 
only offered for reference of that concrete mode for explanation of this invention. Although these instantiation is 
for explaining the specific concrete mode of this invention, the range of invention indicated by this application is 
not limited, or it does not mean restricting. In this invention, it should be understood that various operation 
gestalten based on the thought of this specification are possible. It can carry out and this is [ being / which was 
carried out using the standard technique except what otherwise indicates all examples in a detail / a thing, or ] 
idiomatic for this contractor at common knowledge. 

[0023] Example 1 Measurement of the dioxin in a smoke dust, and examination 1 of recovery Extract smoke dust 
of dioxin (smoke dust A) 2 g ASE200 ** (product made from die ONEKUSU) It puts into 1 1 ml_ cel. The manual 
used of ASE200 is followed and it is an extracting solvent. It extracted by the extraction condition of a two cycle 
for 150 **, 2000 psi, and 15 minutes using 5 % acetic-acid content toluene. It was obtained by extract. The 
extract of 24 ml is dried using a centrifugal mold evaporator. Hexane after removing 5 % acetic-acid content 
toluene 10mL The residue was dissolved and Extract A was obtained. To this actuation, it is 100. Between parts 
was required. Moreover, it is 5 ng/mL to smoke-dust A 2 g. Similarly, it extracts and evaporates, the hexane 
dissolution of the smoke dust B which hexane solution 0.5 mL containing 2, 3, 7, and 8-dibenzo tetrachloride- 
Para-dioxin was added [ smoke dust ], and evaporated the hexane is carried out, and it is 10 mL Extract B was 
obtained. 

[0024] 2) It is diameter 16 mm to the cylindrical glass column of bore 15 mm which equipped the preparation 
outlet of a multilayer silica gel column with the cylindrical glass tube of bore 4 mm and die-length 1 cm, and die- 
length 10 cm. Thickness fabricated in the circle configuration The quartz fiber filter (Watt Mann make) of 0.45 mm 
was put in so that the deep pool of a filter might contact a column outer wall, this column — silica gel 0.09 — g, 
2 % potassium-hydroxide covering silica gel 0.3 g, silica gel 0.09g, 44 % sulfuric-acid covering silica gel 0.45 g, 22 % 
sulfuric-acid covering silica gel 0.60g, silica gel 0.09g, 10 % silver-nitrate covering silica gel 0.3 g, and sodium- 
sulfate 0.6 g the sequence from an outlet side — a laminating — carrying out — diameter 16 mm The circle 
configuration quartz fiber filter was put on the sodium sulfate. This column was produced beforehand and saved 
in the desiccator. 

[0025] 3) It is diameter 10.0 mm to the cylindrical glass column of bore 9.6 mm which equipped the preparation 
outlet of an alumina column with the cylindrical glass tube of bore 2 mm and die-length 1 cm, and die-length 15 
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cm. Thickness 0.45 mm fabricated in the circle configuration The quartz fiber filter (Watt Mann make) was put in 
so that the deep pool of a filter might contact a column outer wall. An alumina (activity 1) is made this column, 
the laminating of 2.5 g and the sodium-sulfate 1.0 g is made to sequence from an outlet side, and it is diameter 
10 mm. The circle configuration quartz fiber filter was put on the sodium sulfate. This column was produced 
beforehand and saved in the desiccator. 

[0026] 4) It is a hexane to the clean-up multilayer silica gel column of a sample. The sink and the column were 
washed for 20 ml_. Subsequently, Extract A is charged and an eluate is extracted. Subsequently, hexane 50 ml It 
used and washed, the eluate was extracted and it mixed with the previous eluate. For 90 minutes was required 
for this actuation. Next, it is hexane 10 mL about an alumina column. The sink and the column were washed. Next, 
whole-quantity charge of the obtained eluate is carried out, and, subsequently they are hexane 10 mL and 2 % 
dichloromethane content hexane 20 mL. It washes. Subsequently, 50 % dichloromethane content hexane 20 mL 
The column was washed and the eluate was extracted. Methanol after drying this eluate using a centrifugal mold 
evaporator and removing 50 % dichloromethane content hexane The residue was dissolved in 0.2 mL and the 
specimen A for measurement was obtained. It is 120 to this actuation. Between parts was required. Same 
actuation was performed also about Extract B and the specimen B for measurement was obtained. 
[0027] 5) Use the dioxin immunoassay kit (product made from high BURIZAIMU) based on the principle of the 
immunity measuring-time decomposition fluoroimmunoassay of a specimen. 0 ng/mL, 5 ng/mL, 10 ng/mL, 20 
ng/mL, The 2, 3, 7, and 8-dibenzo tetrachloride-Para-dioxin standard solution and the measurement specimen A 
of each concentration of 40 ng/mL, and the measurement specimen B were measured, and the concentration of 
the measurement specimen A and the measurement specimen B was read using the calibration curve created 
from the criterion. The amount of dioxin and recovery in a smoke dust were calculated from the obtained 
concentration, and it was shown in Table 1 . 86 % and high recovery were acquired by this method. For 40 minutes 
is required for this actuation, and- it is a total 350 because of measurement of dioxin. The part was required. 
[0028] 
[Table 1] 



mm 






1. 


2 0 ng 




3. 


34 n g 


2, 3. 7. S-Wmti?'<>*S-/^-y***r 


2. 


5 0 n g 


Eft* 


8 6X 



[0029] : whose measurement principle of the above-mentioned dioxin immunoassay kit is as follows — the 1st 
reaction: Plastics well (A) which combined the anti-mouse Ig G antibody Dioxin content sample (B) Anti-dioxin 
monoclonal antibody (C) if it is made to put in and react — [plastics well — the immune complex of joint anti- 
mouse I gG antibody-anti-dioxin monoclonal antibody-dioxin] is formed. 
[0030] 
[Formula 1] 




[0031] the 2nd reaction: this generation complex — yaw ROPIUMU (Eu) indicator dioxin (D) if it is made to react 

— an unreacted anti-dioxin monoclonal antibody and Eu indicator dioxin — reacting — [plastics well association 

— anti the immune complex of mouse I gG antibody-anti-dioxin monoclonal antibody-Eu indicator dioxin] 

generates. 

[0032] 
[Formula 2] 
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[0033] The 3rd reaction: Enhancer (E) In addition, the amount of Eu in an immune complex is measured with a 
time amount decomposition fluorometry vessel. The amount of dioxin in a sample is read in the calibration curve 
created beforehand. 
[0034] 
[Formula 3] 




^3Sf& (E) 
ft* *IH«*S*a56 



When inquired based on the above result, the time amount which a measuring object sample is extracted, and 
measurement of content dioxin and/or PCBs is requested the back, performs the measurement, and is required 
by the join lucky notice was estimated that it can aim at period compaction sharply with about one week by the 
conventional method (the regulating method) with the gaging system of this invention to requiring about one- 
month and half extent. 

[0035] Example 2 The result of having measured dioxin concentration by the approach of functionality this 
invention was compared with the result measured by the approach according to the "assay approach of special 
managed domestic-wastes and criteria which start managed industrial waste specially" (number [ of July, Heisei 
4 Notice of the Ministry of Health and Welfare / 192nd ] amendment: Taira 12 welfare notice No. 6) attached 
table 1st. 

1) The smoke dust of three specimens was measured by the approach according to the measurement "assay 
approach of special managed domestic-wastes and criteria which start managed industrial waste specially" 
attached table 1st in the conventional measuring method. The concentration of dioxin is TEQ which multiplied by 
it and computed the toxic multiplier of each dioxin. It expressed. 

2) By the same approach as the measurement example 1 in this invention method, the amount of dioxin contained 
in the smoke dust (smoke-dust C:0.99 g, smoke-dust D:2.0 g, smoke-dust E:3.83 g) of three specimens was 
measured. The eel used for the extract of ASE200 responds to the amount of a specimen, and is 1 1 mL Or 22 
ml It changed and used for the cel. Functionality was shown for the result in Table 2 at drawin g 3 . 
Consequently, a correlation coefficient 0.99 and high functionality were acquired. 

[0036] 
[Table 2] 









(ng-TEQ/g) 


(ng/g) 




25 


5.25 




S.55 


0.60 | 




0.96 


0.22 



According to the immunoassay of this invention, dioxin with many target problems can be quickly measured per 

many specimens by easy actuation. 

[0037] 

[Effect of the Invention] By this invention, quick measurement of dioxin and/or PCBs is attained for various 
samples for easy and a short time. Moreover, although it contributes also to laborsaving greatly possible 
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[ comparing a lot of specimens with the former, and treating very much from quick measurement being possible, 
for a short time ] f the measurement result about large dioxin in question can be obtained with dependability to 
toxicity etc. by one side. A satisfying result can be obtained without obtaining what the value acquired can fully 
satisfy, and making an issue of a measurement implementation person's level of skill so much also in the 
measurement actuation further, even if it combines with simple clean-up processing to measuring object dioxin 
especially by immunological measurement, since specific measurement is possible. By this invention, 
measurement of dioxin and/or PCBs can carry out by low cost. Since the used column which could wash the 
bulking agent currently polluted with this invention by using the multilayer bulking agent packed column which 
packed simple clean-up processing beforehand whenever the measurement implementation person was 
measurement, could exclude the actuation which is complicated and requires cautions packed in a column, and 
was discarded can also give to playback and/or abandonment processing collectively, it is large also in respect of 
safety to a low-cost-ized list in the place which contributes. Moreover, the clean-up effect which eliminated the 
variation and was stabilized also about the effectiveness of chromatography processing can be expected. 
Especially this invention of perform [ it / except having indicated in the above-mentioned explanation and the 
example ] is clear. In view of above-mentioned instruction, many alterations and deformation of this invention are 
possible, therefore they are also the things of the claim of this attachment within the limits. 



[Translation done.] 
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[0012] -mcmmmtc ^m^mommt^m 

liPCBS©#ai« ppb— ppq ©:*-#-£l>5ffi» 

5 s 0 y -f * * ^> £<wmwc *w* ^> t * 

[0013] i^'i^^^A^PVh^^ ^ 
M^r^-r^CDSW^C^, Witt rj^. j?J*3ris>M 

mm*?~~T)\> (mmmmum g» ^34^^13 

50 J CClBtSCD^'^^^^A, ^i>"J*^7 



i»a*2.5 mL/ ^ecwfisorc^o o 

3&s-C*ft< &S/c<£>-e&So ccotcib. iS*7A«f 

A3S5«3&J T * & I »*B»rr © ffilB # r # ft C > o 
[ 0 0 1 4 ] *»!B«ClEofc:fiF* L^JBttrtt, ?£«l?r>J 

xv&owmt? 4>\s%-ffit<Dm&t}ic&*)7 4 
mx±<D3tmm zmmcizm l tc* - * ? a ^ 

-So Ctl6^-^*>^7^A« V WP©S££ffl<"rSC<t 50 
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#So *-^>*7A©*8ift3B, 3m-?z>?mm 

©EE*»*^h 3 < tt 9 fltifbPJP < ft 0 , iMCOBK IT S 
i£E*«*aW*« < ft 0 < fc 4. * fc, rfcttSU 

•C», rtS5 mm*P8 30 mm ©R7£©rM©# ^ AT, g£ 
^5 cm#>630 cm ©# ^ A^JBl^S C <b^r £ So 

*g>tfSg SW »34*S*13^) j Xte TPCB asiaffls*/ 

Ma, »tf sr^s-eio j «cK»3*rcc»4«fc5{c 1 

*7<5 AfcBPffl(J*>e>^ y 2 %*BMt# y ^ a»^ 

s>y^y;k 44%KK«a^ y 22 

btc > y ^7 y;i//7 ^ a fc i *3&i* tf 6 ft So 
[0016] K^B*tt#tfB»#^ A^Sffltl)7 4 )l 

J&l^rif-f X*RFr>r*5 0, J?3^ 0.1 mm 1.5 
mm % 03. U< U 0.2 mm 1.0 mm CDS^*$6^ 

;t/£-t?&So ^FP-fe;l/0-x^^7 7 

[0 0 1 7 ] 7 4)\sZ~<Djffl)i±LXU* *7^ACDKffi 

IB©B«*«rafi< LTm§3# S/etf>> ^^ACD»rla<J: 
^t)T^K:A^t>fecD^^u^o «^.«. Brffl^rtS 

9.5 mm (OJFlBtf'y Ari^SlO mm (DFiBv 4)1'$- 
imiL<. Kffi*irtSl5 mm (Omi^'y A~CtertSl6 

mm <DHBy 4 UK ? 4 )\s*t-Ut>v2» 

f2*ccj£Drs&€>^«ffJ©ratc#A-rsc 

So ^S«BW©ncc7 -r ;u^-*An*Cttc<fcO. 3fiS» 
WO«^*l«±r*, ?£«^JcDSMccJ:S^tt^l%±r 
5Cim5. 7^;Udr-0[)»AtS(»«. ^^A^ril 



(6) 



[ooi8i»*7^ ibbsl «HofcSsxtt« 10 

sor*«j©*w«» t *a-r a £ 1 1 ^ 
<&mi>&&&xmr3t^r$&frfr^x^tc) *, am 40 

KMo^ffltC, *br#*<fc€:BIOa:*J^«JfiL-r*j< 
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& 1 * tt«s8«ui-r s c t vim ttj:i cox , ?c£tt<Dffi 

i**ff 5StR*JBOTl»4, co-fcb *&totc#4 * + 
i/>SSr*ffi^WtCSfJS-r&Sa5«. Wltf* Kennel e 
t al., Chemosphere, 15(9-12): pp. 2007-2010 (1986); 
Kennel et al . , Toxicology and Applied Pharmacol oq 
y, 82: pp. 256-263 (1986); *S#frK*ffl»® 4,798,8 
07*1 (USP No . 4 , 798 , 807) ;#^BS 63-14691^ ;*S^f¥ 
5,429,925*t (USP No. 5 ,429,925) ;*@f#§^ 
\WW 5,464,746*1- (USP No. 5 ,464 , 746) j^fUJIMBIffl 
5,538,852-^ (USP No. 5, 538,852) ;Watkins et a 
1., Chemosphere, 19(1-6): pp. 267-270 (1989); Stank 
er et al . .Chemosphere, 16(8/9): pp. 1635-1639 (198 
7); Stanker et al . , Toxicoloqy ,45 : pp. 229-243 (198 
7); Kennel et al., Chemosphere, 15(SKL2) : pp. 2007- 
2010 (1986); *S«F*r9J*0l*J& 5,674,697^ (USP No. 
5 , 674 , 697) ft E CClBtSO^ffi^) * I > « * C I ffl 3 ft 

c^i-en^i^mwtcieiii^^K^cc^ often 

«pK:»*L<B, 2,3,7,8-TCDD^C^tLr^l^ 
^ * n - ^tftttfcttffl Oft: fe 

ft£o 

[0 0 2 0] 5fcJS^W8B5effi^«. *a«Ctt«*WWB 

^mnxu, mm^Mmytmytm (time res 

olved fluorescent spectroscopy) (OWMtCffi. ~z> tcW^fc 

4,058,732-^ (USP No .4,058,732) ;^BS 62 -1886S^<2> 
$K; imftffflfflSW 4,374,120^- (USP No. 4, 374, 12 
0);#^BS 57-186170 ^BS 58-8783 ^<&$R; 

»BBBB59-6867^&«; «FHBS61-87680#&«; «fHB3 
61-200988 ^$R; «FBBBg64-479S2-^&$R; «F^BS64-5 
00458 ^$R; fflf 1 -127957 $M ; *lH$*rBJ*fflS 
^ 4,374,120^" (USP No. 4, 374, 120) ft <^ 'CClBK*>2> t> 

eu an), Tb (iii)&i*^js*r^+u- 
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[0021] ^m^^tcm^mm%<oM,w^m 
mm*. 

(D mi&fc : tn*^*lqG IK&Z^Ltcy'zrX^ v 
5x^-r^^^> j e^^n-^;i/Si(* (c)£A*rrSJtfci* 

-f&i, C^*^ *^^Jl4£^Sx^*IqG 

<2> ^2Jgr£;: ^fe^1S^mc3-nf^A(Eu)^y 10 

C V =y * * y 2 ? * frtS&tfi ^ V * igc £if* - la 9 A * 

(3) ®3J£tD : x>^>1f-(E) £2JDx., 
(DEu©«*B$IHI»JB«3fe«'J««^»JSL/, ^©f#6ti/c 

mtuxte. mm* 'W^y-yvAtt *s^6A# 20 

T* # & <Di&£tf h n *»B(Cb * m « 
2 , 3 , 7 , 8-TCDDtt £ ^ <D Stt £ '& «F «C ffi S ± 3 tl T I > 6 

rj:£tm$ti>tc7 : --#<Dmmz) , gc-ms cd^^c^s 

t?-acox^^ £ ft £ y ^ * * > JKRtf/Xtt PC B 

0. ±»iLrfelBafflatt*S**3ir#Sft:tf<D« 50 



#§3 2 0 0 1-330609 
12 

[0 0 2 2 ] 

tc$><D i k<Dx$>z>i)K &mxmfrt-$-2>§£w<Dmw*ffi& 

l>rHiSL/cfc<D. Xtem$fr?Z>C±<DX£Zi><DX<h 
[0 0 2 3 ] m*CA,tp<D#<<**$>'><Dm 

i) ^-r**s/>a©«Hi 

«t,>t^ («1>L^A) 2 q * ASE200 

ttSf) ffl 11 mL*fe^CCAn^> 0 ASE200t£H£JB^^TJU 

150 *C, 2000 psi, i5»H2lf^^;U©Jftm^-cjfitti 

l»*Ufc©fe, 10mL CC^S©J^?gfgL, ffltti 

jRA%?#fc. CCDmmt, 100 ^ffl*5^r*o/c. $ 
/c, tfC^G^A 2 qkl, 5 nq/mL <D 2, 
^C>!/-^^- ^^^^>'>^^O^+1f>?§^0.5 ml_ 

ffl, xM#U-h. ^*?>ttjWU 10mL<Dfflm«B 

[0024] 2 ) &mtsv tfffrt*? ^(omwk 

HiP«:rtS4 mm, g^l cm©R1gftt**^^«*fll^./crt 
Sl5 mn . S$10 cmtDRIHtR^^^^^AK:. iSSl6 
nm ©nfWCfiSfDtf 3 0.45 mmCDH^SIiffi^ -f ^ 

CcSMT>SJ:^CcAn/c 0 C<Dftzr J»(rCisV iyY)lo.09 
q, 2 % *M{b*7'J ^A»a^U*^U0.3 q v 2^1/* 
y;l/0.09q „ 44 *y^0.45 q, 22 

«S^y^y;U0.60q , ->U^^0.09q , 10 %EfflKffi 
tiMls VXytoQ.* q . StM^ h U CA0.6 q ^UiOTJ 
35p6«»CC»JBL. iSSie rrm ©HJBttBlBIIMI^ ^ ^ 

[0 02 5 ] 3 ) TJl/^^^^ACOligM 

S9.6 mm, 15 cnKDRfH^^/^^ ^7 ^ ACC, H@10. 
0 mm (DRff^CC^U/cJl£0.45 mm <DS^*ft^ 4 



C8) 
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SfclSJBU iSSio mm (DWffiKEBffiB? 4^*-* 

[0 0 2 6] 4) yS'ffrO&V-Z'Ty'? 
&MisV ^y^l/^^ACC^+I^V 20 mL£%U 

+ — 5* U ^T^U^IO mL , 2%i/2U 
£>$W^1^>20 mL T'gfeitT^o 50 % 

i/^na^ £>$W^*"9*>20 mL r*27^A£gfc?£l/, 
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[0 0 2 7 ] 5 ) t£&CDfeJ$«'J>£ 

ffiWS+y h (>W:/yiMAtttl) 0 nq/mL 

, 5 nq/mL , 10 nq/mL 20 nq/mL, 40 nq/mL<Di§-?IIS 

>SR^0^*£itlfU iHC^0/c o 86 

[0028] 
: [SI] 



3H B 






1. 20 ng 


tf»i^B (2g4») ^-r^2/>ft 


3 . 3 4 n g 




2. 5 0 n g 




8 6% 



[0029] ±§a#>( **^>$m$«J5£* * b<o»mm 

»1S)£: tft^X I q GJaft^rtt^b/c^X^y 
[0 0 3 0] 



30 



[003 2] 

[ft2] 

•or 6 " 
•or"" ■* 






Y 

[003 1 1H25C: MS^K3-af-)A 



40 



[0 0 3 3] x>^>1f-CE) *fln*.> ft 

[0 0 3 4] 
[<b3] 



(9) 
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2U* 



♦ICcSBra®ffl*HS C 4**C* & 4f¥ffi£ n/co 
[0 0 3 5] tBMtt 



C : 0.99 q v «1>L^D : 2.0 q , tft,>l^E : 3.83 

q) ^snrc^y>f**->>aa:©aiJ^«To/c. a 
SE2ootDfflmccfflt>£-fe;Ufci\ «ft©»cj£i;r, n mL 

5fc tIMtt^S3^C^U/c 0 CCDiKS, tHRHS»0.994Sa> 

20 [0 0 3 6 ] 
[«2] 









(ng-TEQ/g) 


(ng/g) 




25 


555 




S.55 


0.60 




0.96 


052 



[0 0 3 7] 

iBf lofi^ffljc y ^ t +^>SM/X« P C B 
jaR^WWSCc J: 0 y Y * * ^ >S^» 

-»3HRCf/X»P C B«©»J5&W6:a* h~dT5 C 4 



[12] r;l/5^^-5A<Da^»rBSjEffiiar**. 
[0 3] Se*©*ffi4*»98©*ffi<t©^-f 



(10) 
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[0 1 ] 



[02] 




AD 




[03] 



l 4 
m 

#2 



10 15 20 
ft*Sfc (ng-TEQ/g) 

0CW3B R = 0 »9 n=3 



7a> h^-v 1 ^^ 

(72)^# ft A C72)«9!# W* 

F £ — A(##) 4D017 AA03 BA03 CA05 CB01 DA03 
EA01 

4D056 AB18 AC03 AC08 AC09 BA16 
CA05 CA21 CA22 CA31 



